Text and discourse present numerous challenges for the comprehender. One facet of communication that is particularly challenging is the resolution of lexical ambiguity. For example, homographs such as bug, match, draft, and mold have multiple meanings, and when these homographs are encountered, the comprehender must resolve the intended meaning of the word. Research has shown that when ambiguous words are presented, multiple meanings are initially activated regardless of the meanings' relevance to the sentence context (e.g., Kintsch & Mross, 1985; Swinney, 1979; cf. Simpson & Krueger, 1991) . Research has further shown that skilled and less skilled comprehenders can be distinguished in terms of how quickly the irrelevant meaning of an ambiguous word loses activation (Gernsbacher & Faust, 1991; Gernsbacher, Varner, & Faust, 1990) . For example, Gernsbacher et al. (1990) presented participants with experimental sentences ending with homographs, such as He dug with a spade, or control sentences, such as He dug with a shovel, followed by an inappropriate target word, ACE, for which the participant was to decide if it was related to the previous sentence. They found an ambiguity effect such that response times to reject the inappropriate word were slower for the homograph sentences than for the control sentences when the target word was presented after only 50 ms. Their result indicated that the activation of the irrelevant meaning of the sentence-final ambiguous word competed with the correct response. However, after a 1,000-ms delay, interference from the irrelevant meaning disappeared for skilled comprehenders but remained for less skilled comprehenders. They proposed that the ability to subdue interference from the irrelevant meaning of ambiguous words is a function of a suppression mechanism. That is, skilled comprehenders more efficiently suppress, or inhibit, the irrelevant meaning of the ambiguous word, whereas less skilled comprehenders lack such a mechanism. In this article, we follow this terminology such that suppression will refer to an operative mechanism that, when inefficient, is responsible for the ambiguity effect. Gernsbacher et al.'s (1990) proposal was based on Gernsbacher's (1990) structure building model. Briefly, comprehension consists of three primary processes: (a) laying a foundation for the text or discourse structure, (b) mapping information onto that foundation, and (c) shifting to new structures when new information cannot map onto the existing structure because it is incongruent or it is the beginning of a new idea. Enhancement, which increases activation, and suppression, which decreases activation, are the two mechanisms that operate to determine the strength of memory nodes. Comprehension depends on the efficient construction and maintenance of mental structures. If new information is related to the current structure, then it is enhanced and incorporated into the mental structure. However, if new information is not related to the current structure, the comprehender may shift to a new mental substructure, or, alternatively, may suppress the new irrelevant information. The latter results in fewer substructures and reduces memory load for the comprehender. By this view, some comprehenders are less skilled because they have an inefficient suppression mechanism; with less effective suppression of irrelevant information, too many substructures are created and maintained, such that comprehension suffers.
The Knowledge-Based Account
As an alternative to Gernsbacher's proposal, McNamara (1997) proposed a "knowledge-based" account of the suppression results (Gernsbacher & Faust, 1991; . The knowledge-based account was grounded in Kintsch's (1988 Kintsch's ( , 1998 construction-integration (CI) model of comprehension. According to the CI model of text comprehension (Kintsch, 1988 (Kintsch, , 1998 ), text-based and knowledge-based inferences result in more links between concepts and thus a more cohesive mental structure. Thus, activation of prior knowledge helps the reader form a more coherent mental representation of the text (e.g., McNamara, 2001 ; McNamara, E. Kintsch, Songer, & W. . Consequently, readers with more knowledge of the text domain (e.g., science or history) show better comprehension when they use their prior knowledge to comprehend and learn.
McNamara's (1997) account was also inspired by a large body of reading research showing that skilled comprehenders more actively process information than less skilled readers. In particular, skilled readers tend to generate inferences that repair conceptual gaps, whereas less skilled readers tend to ignore gaps and fail to make the necessary inferences (e.g., Long, Oppy, & Seely, 1994; Magliano, Wiemer-Hastings, Millis, Muñoz, & McNamara, 2002; Oakhill & Yuill, 1996; Oakhill, Yuill, & Donaldson, 1990 ). In addition, many studies have demonstrated advantages for textinduced active processing (e.g., Einstein, McDaniel, Owen, & Cote, 1990; McNamara, 2001; O'Brien & Myers, 1985) . Essentially, comprehension is enhanced when readers are induced by the text to generate inferences and these inferences are successful. Thus, active inference generation, due to the reader's aptitudes or the environment, is tightly tied to comprehension.
An additional finding that apparently contradicts Gernsbacher's (1990) theory of lexical disambiguation skill emerges from research showing that skilled comprehenders are also more likely to comprehend riddles and jokes (e.g., Yuill, 1996) . Understanding jokes clearly requires activating multiple senses of words and sentences. The question arises as to how skilled comprehenders might in one scenario activate alternative word meanings but in another scenario know to inhibit those meanings. McNamara (1997) proposed that the results reported by could be explained more parsimoniously in terms of enhancement of relevant information rather than inhibition of irrelevant information. According to Kintsch's (1988 Kintsch's ( , 1998 ) CI model, incoming information and associated knowledge are represented as an associative network of nodes (concepts, ideas, or propositions) and links (relations or actions). Concepts that are compatible with the overall context generally have more links, whereas irrelevant concepts tend to have fewer links. Following connectionist learning principles, concepts with more links increase in activation, whereas those with fewer links gradually lose activation.
McNamara (1997) reasoned that if skilled comprehenders activated more knowledge associated with the context provided in the sentence, then more links to the relevant meaning of the ambiguous word would be created and the irrelevant meaning would quickly lose activation. In support of that hypothesis, she demonstrated within a CI simulation that the number of activated associations to the relevant meaning predicted the rate of activation loss for the irrelevant meaning. In this model, skilled comprehenders were assumed to more actively process the information provided in the sentence, which in turn activated more relevant knowledge. These links essentially fed activation to the relevant meaning of the ambiguous word and led to a rapid deactivation of the irrelevant meaning. To simulate less skilled comprehenders, less associated knowledge was activated. The relevant meaning was rapidly activated to threshold leading to an accurate understanding of the sentence, but the irrelevant meaning retained enough below-threshold activation to interfere with processing when it was presented in the decision task.
Specifically, McNamara's (1997) CI simulation included two cycles: the first cycle, representing the comprehension of the sentence, and the second cycle, used to process the target word and the decision task (i.e., meaning-fit judgment). As shown in Figure 1 , the comprehension of each sentence included a surface structure, a textbase, and a situation model (Kintsch, 1988) . In an effort to simulate , three networks were constructed to represent three levels of active processing during the sentence processing: low, medium, and high (see Figure 1 ). These networks differed in the amount of prior knowledge available in the situation model-skilled comprehenders activated the greatest amount of prior knowledge during sentence comprehension, thus providing an additional source of activation for the decision that the target (ACE) is not related to the preceding sentence. In this sense, only the enhancement of the appropriate meaning of the sentence had an effect on the response time for the decision, and there was no suppression mechanism to affect the outcome.
In the first cycle of the simulation, the mental representation of the sentence was integrated in parallel, yielding a final activation value for each of the concepts included in the representation. As shown in Figure 2A , the simulation of sentence comprehension accurately predicted that all three groups of participants would correctly interpret the sentence. In contrast, the predicted activation of the inappropriate interpretation, ISA(SPADE,CARD), was 0.198, 0.268, and 0.491 for skilled, medium-skilled, and less skilled comprehenders, respectively. Thus, although the appropriate interpretation was predicted to be equally enhanced for both groups of participants, the activation of the inappropriate interpretation was an inverse function of skill level.
The second cycle of the simulation (i.e., the decision task) included the textbase (i.e., DIG (HE,SPADE,WITH) , the situation model, the target word (i.e., ACE), and the two decisions (i.e., related, not related). The crucial outcome of this simulation concerned the relative activation values for the two decisions. It was assumed that decision times would be a function of the number of iterations required and final activation levels. The time course of these activation levels (i.e., the outcome after each iteration of the simulation) is plotted in Figure 2A for the decision that ACE is not related and Figure 2B for the incorrect decision that ACE is related.
The network settled after 16, 26, and 70 iterations for the skilled, medium-skilled, and less skilled comprehenders, respectively. There was relatively equivalent activation of the decision that ACE was not related for the three groups. The activation of the incorrect decision that ACE was related (which would cause interference and slow response time) was high early in the process for the skilled comprehenders but dropped quickly. In contrast, for the medium-skilled comprehenders, the activation level of the incor-rect decision was high early in the process but decreased more slowly. For the less skilled comprehenders, the incorrect decision that ACE was related was 1.00 across 11 iterations and dropped slowly to 0.041 after 70 iterations. This simulation thus correctly predicted that skilled comprehenders would show little interference from the inappropriate meaning of an ambiguous word only after a delay, whereas less skilled comprehenders would have slower responses for both the immediate and delayed tests. Gernsbacher and Faust (1991) had concluded that their results were not a function of greater enhancement because skilled and less skilled comprehenders showed equivalent facilitation for the appropriate meaning (GARDEN) in a biased context, He dug with a spade, as compared with an unbiased context, He picked up the spade. However, McNamara's (1997) simulation showed that the differences between skilled and less skilled comprehenders emerged primarily from interference from the irrelevant meaning (for less skilled comprehenders) and not because of differences in facilitation. That is, the increase in associations to the appropriate meaning (for skilled comprehenders) had minimal effects on the time for the correct response to reach threshold. However, the increased associations in the skilled comprehender simulation essentially took over the network such that the irrelevant meanings more quickly died out. In contrast, in the less skilled comprehender simulation, the lack of competition for resources between relevant links and irrelevant links resulted in residual activation for the irrelevant meaning of the ambiguous word. Accordingly, less skilled comprehenders do not use resources effectively, whereas skilled comprehenders' maximal use of resources drives out irrelevant information.
Related Literature
The concept of inhibition pervades psychological theories and has done so from the beginning of this discipline (e.g., James, Figure 1 . Less, medium-, and more skilled comprehenders' representations of the sentence He dug with a spade, followed by the decision task for whether the word ACE was related to the sentence. The three representations differ in the amount of prior knowledge activated in the situation model level of understanding.
1890). The turn toward inhibition as a central construct within theories of the mind increased when physiological evidence for inhibition at the neuronal level became more widely accepted (e.g., Sherrington, 1906) . As such, like Gernsbacher's (1990) model, many cognitive theories incorporate inhibition (e.g., repression, suppression) as an explanatory mechanism for behaviors that are impeded or delayed (e.g., M. C. Anderson, Bjork, & Bjork, 2000; Dagenbach & Carr, 1994; Dempster & Brainerd, 1995; Hasher, Zacks, & May, 1999; Tipper, 2001) . However, it is important to note that inhibition at the neuronal level is not necessarily tied to cognitive functions. That is, the concept of inhibition at the neural level cannot be related directly to the concept of inhibition at the cognitive level. As MacLeod and his colleagues (MacLeod, Dodd, Sheard, Wilson, & Bibi, 2003) so aptly pointed out, "we would no more expect to find cognitive inhibition because there is neural inhibition than we would expect to find cognitive glia or cognitive ion channels because their neural counterparts demonstrably exist" (p. 165).
Furthermore, MacLeod et al. (2003) presented convincing empirical evidence that a wide variety of attention and memory phenomena involving decreased performance is not necessarily a signature of inhibition. They demonstrated that decreased memory performance can be more parsimoniously explained by routine memory retrieval processes coupled with the resolution of conflict between information available from memory and the present situation. Essentially, there is no conflict when an ongoing analysis is aligned with memory, and there is no need to make a choice. However, when automatic retrieval processes and current information diverge, then there is a need for a choice on the basis of conflict resolution, which takes time (for similar viewpoints, see, e.g., Jacoby, Debner, & Hay, 2001; Kahan, 2000; Logan, 2002; Neill & Mathis, 1998; Park & Kanwisher, 1994 ).
In the model proposed by McNamara (1997) , the process of conflict resolution is hastened when the correct choice has an enriched representation. Larger time costs should be observed when both choices have relatively equivalent strengths, and both time costs and errors should be observed when the incorrect choice has a greater strength in memory. Long, Seely, and Oppy (1999) similarly proposed that the suppression effect was due to more strategic conflict resolution by skilled readers. They found that less Figure 2 . A: The predicted activation levels over time of the correct decision that ACE was not related to the sentence He dug with a spade for less, medium-, and more skilled comprehenders. B: The predicted activation levels over time of the incorrect decision that ACE was related to the sentence He dug with a spade for less, medium-, and more skilled comprehenders. skilled readers were more prone to interference than skilled readers but only when the test probe had an ambiguous relation to the preceding context and the task required context checking at test (i.e., lexical decision and meaning-fit judgments). They did not find a reading skill advantage for tasks that did not require context resolution (i.e., word naming).
McNamara's (1997) knowledge-based account of comprehension skill is also compatible with several (more detailed) theories of lexical disambiguation (e.g., Kawamoto, 1993) . Specifically, lexical disambiguation models that incorporate both bottom-up and top-down processing correctly predict that both meaning dominance and context strength result in more rapid disambiguation (e.g., Duffy, Morris, & Rayner, 1988; Simpson & Krueger, 1991) . For example, according to Kawamoto's connectionist account of lexical disambiguation, meaning dominance and context strength result in greater activation from lexical and semantic representations, respectively. These assumptions are consistent with McNamara's proposal that increased processing at the level of the situation model influences the resolution of ambiguity.
Hypotheses
The purpose of this study is to test a hypothesis that emerges from McNamara's (1997) account of the Gernsbacher (Gernsbacher & Faust, 1991; suppression results. This account predicts that when more associations are created that are relevant to the sentence context, the irrelevant meaning of ambiguous words should rapidly decrease. One factor that leads to the creation of more associations is greater domain knowledge. When a comprehender possesses more knowledge about a topic, more associations are generated during comprehension (e.g., J. R. Anderson, 1974) . Therefore, readers with greater knowledge about a particular topic should show little or no ambiguity effect after a sufficient delay, whereas readers with low domain knowledge should exhibit significant ambiguity effects at those delays, regardless of their reading ability. Note that because these predicted differences in ambiguity effects are not based on the relative efficiency of a suppression mechanism, ambiguity effects should change for these same readers when the sentence domain changes.
In contrast, Gernsbacher's (1990) structure building model makes no assumptions regarding the efficiency of suppression in relation to domain knowledge, and, thus, by this model the presence of ambiguity effects should not necessarily be associated with domain knowledge. Instead, her model assumes that, if anything, the ambiguity effect should be driven by reading skill. We conducted three experiments to examine these predictions.
Experiment 1
One complicating factor associated with the knowledge-domain hypothesis is that those with greater knowledge tend to be better readers and vice versa. To this end, we first turned to a domain that seemed less related to reading skill than are many other domainsbaseball. Several studies have demonstrated effects of knowledge on comprehension of baseball passages, regardless of reading ability (e.g., Spilich, Vesonder, Chiesi, & Voss, 1979) . Therefore, we created sentences similar to those used by that were related to the topic of baseball and ended with ambiguous homographs (e.g., The catcher wore a cup.). We examined the latency to respond to a target word (COFFEE) that was presented 850 ms after each sentence, a delay sufficient to eliminate significant ambiguity effects for some readers (Gernsbacher et al., 1990) . On the basis of McNamara's (1997) theoretical analysis, we hypothesized that for these sentences, readers with greater baseball knowledge would show no ambiguity effects but that readers with less baseball knowledge would exhibit significant ambiguity effects.
Though not predicted by a suppression-mechanism view, the above pattern would not necessarily be incompatible with such an interpretation. Accordingly, to further reveal the possible mechanism (or mechanisms) underlying these anticipated effects, we also presented participants with the general-topic sentences created by . If the elimination of ambiguity effects on the baseball sentences for high-baseball-knowledge participants is related to a suppression mechanism, perhaps because of association of domain knowledge with reading ability, then these highbaseball-knowledge participants would be expected to also show no ambiguity effects for the general-topic sentences. If, on the other hand, the elimination of the ambiguity effects were related to the domain knowledge (cf. McNamara, 1997), then two patterns are possible. Both the high-and low-baseball-knowledge participants could show ambiguity effects, provided that their general knowledge does not promote sufficient activation of relevant information for the general-topic sentences; or, both groups could show no ambiguity effects if these participants' general knowledge promotes sufficient activation of relevant information.
To further disentangle possible suppression mechanisms from knowledge activation mechanisms, we also assessed participants' reading ability. We reasoned that if a suppression mechanism associated with reader's general ability were involved in the ambiguity effects, then analysis of the data as a function of reading ability should produce patterns that parallel those found in the primary analysis varying domain knowledge.
Method
Participants and design. One-hundred thirty-four undergraduate psychology students participated for course credit. Half of the participants were high in baseball knowledge and half were low. The levels of baseball knowledge were based on a median split for performance on a baseball knowledge test administered during the experiment. The 67 participants categorized as low-knowledge showed substantially worse performance on the knowledge test (M ϭ 3.58, Min ϭ 0.0, Max ϭ 6.0, SD ϭ 1.60) than those 67 assigned to the high-knowledge group (M ϭ 17.03, Min ϭ 6.5, Max ϭ 34.5, SD ϭ 8.12). Within each of these groups, approximately half (see Table 1 for N) were presented with sentences containing ambiguous words (i.e., homographs), and the remainder were presented with unambiguous sentences. Hence, level of baseball knowledge (high, low) and ambiguity (ambiguous, unambiguous) were between-subjects variables, and sentence genre (general, baseball) was a within-subjects variable.
Verification-task sentences. The total corpus of 188 four-to six-word sentences included 12 practice sentences (6 ambiguous, 6 unambiguous), 88 general-topic sentences, and 88 baseball sentences (see Appendix). The general-topic sentences, including 44 experimental sentences and 44 filler sentences, were obtained from the corpora used in . Each experimental sentence had an ambiguous version (e.g., He dug with a spade) and an unambiguous version (e.g., He dug with a shovel). Probe words (e.g., ACE) were unrelated to the experimental sentences. Filler sentences ended with words that were related to the probe word. For example, He went to the office was followed with the probe JOB. The correct response to any experimental sentence, be it ambiguous or unambiguous, was always "no," whereas the correct response to a filler sentence was always "yes." The computer randomly determined the order of sentence presentation.
An additional 44 experimental sentences and 44 filler sentences were added to these original sentences, which were related to baseball. Four-to six-word sentences were created that ended with either an ambiguous or an unambiguous word. The target word (e.g., RING) was related to the ambiguous word (e.g., diamond) but was related neither to the unambiguous sentence (e.g., Baseball is played on a field) nor to the ambiguous sentence (e.g., Baseball is played on a diamond). Participants in our first norming study were asked to rate on a 7-point Likert scale the relationships between the target words and both the ambiguous and unambiguous final words of the corresponding sentence. Unrelated word pairs (i.e., for control sentences) were retained if they had an average rating less than 2.5. Related word pairs were retained if they had an average rating greater than 4.5. A second norming study verified that participants did not consider the sentences to be related to the target words.
A third norming study was conducted to compare the general (i.e., from the Gernsbacher et al., 1990, corpora) and baseball materials in terms of degree of relatedness between the sentences and the target words and between the final words with the target words. Using a 7-point Likert scale, one group of 84 participants provided relatedness ratings (i.e., rating the degree of relationship) between each of the 176 sentences (including experimental sentences and fillers) and their corresponding target words, and another group of 86 participants provided relatedness ratings between the sentence-final words and the target words. Our first two goals were to verify that for both sets of sentences (i.e., baseball and general), participants rated (a) filler sentences as more related than experimental (ambiguous and unambiguous) sentences to the target words and (b) sentencefinal ambiguous words as more related than sentence-final unambiguous words to the target words. Our third goal was to determine whether the baseball and general material sets differed in meaningful ways.
Average relatedness ratings are presented in Table 2 . For all analyses reported, the rejection level was set as .05. Thus, p values are reported only for marginal results. First, our analyses confirmed that the relatedness ratings for filler sentences were significantly greater than both ambiguous sentences-baseball, F(1, 83) ϭ 1,321.69, MSE ϭ 1.008, and general, F(1, 83) ϭ 1,353.02, MSE ϭ 1.141-and unambiguous sentences-baseball, F(1, 83) ϭ 2,025.94, MSE ϭ 0.862, and general, F(1, 83) ϭ 2,386.03, MSE ϭ 0.822. Second, relatedness ratings for sentence-final ambiguous words were significantly greater than sentence-final unambiguous wordsbaseball, F(1, 85) ϭ 1,449.08, MSE ϭ 0.380, and general, F(1, 83) ϭ 1,638.37, MSE ϭ 0.336 (all ps Ͻ .001). Hence, both sets display the expected relationships between the sentences and words.
It is apparent from the means presented in Table 2 that the critical properties of the sentences relative to the targets were virtually identical for the newly constructed baseball materials and the general-topic materials from the corpora. Specifically, the baseball and general-topic sentences were both rated as being highly unrelated to the ambiguous word, with the degree of relatedness not significantly differing (M general ϭ 1.94, M baseball ϭ 1.91). As well, the final words of both sentence genres were rated as related to their respective ambiguous targets by the same magnitude (M general ϭ 5.25, M baseball ϭ 5.16). Ratings for the unambiguous targets were again quite similar across the two sets of materials, though statistical differences did emerge: word to target, F(1, 85) ϭ 6.46, and sentence to target, F(1, 85) ϭ 6.66. The most apparent rating differences across material sets were for the filler sentences, especially with the degree of relatedness of the final word to target: word to target, F(1, 85) ϭ 894.97, and sentence to target, F(1, 85) ϭ 67.89. This is not especially worrisome as the fillers are all intermixed during experimental presentation, and, moreover, the critical latency measures do not include filler items. The crucial outcome of the norming study was verification that the degree of relatedness for the baseball materials mirrored those of the general items. (Brown, Fishco, & Hanna, 1993 ) was used to assess general reading ability. This measure included a total of seven passages and 38 questions. The participants read a passage and then answered comprehension questions concerning each passage. The reader could refer back to the passage to answer the questions. The participants were administered the standardized instructions and given 20 min to complete the test.
Reading comprehension ability. Form H of the Nelson Denny Adult Reading Comprehension Test
Baseball Knowledge Test. A shortened version of the Baseball Knowledge Test created by Spilich et al. (1979) was used to establish knowledge specific to the domain of baseball. The test consisted of 36 short-answer questions related to Major League Baseball rules (e.g., "If the visiting team is ahead, how many innings must a game go to be official?"), terms (e.g., "What does RBI stand for?"), and strategy (e.g., "If a third baseman not noted for speed is playing deep at third base a batter may try to get to first base by ?"). Procedure. Each trial began with a plus mark that appeared on the screen for 850 ms. The plus mark signaled the beginning of the trial and oriented the participant to where the sentence was then displayed. Each sentence appeared for 2,000 ms plus 33 ms per word (e.g., a four-word sentence appeared for 2,132 ms). The probe word followed the presentation of the sentence after 850 ms. Participants had 2,500 ms to respond as to whether the target word was related to the sentence. The "?" key, which was colored green and labeled with a y represented the "yes" key, and the x key, which was colored red and labeled with an n represented the "no" key. The computer provided the participant immediate feedback concerning accuracy. Participants first completed 12 practice trials before beginning the 176 experimental trials. The sentence-verification task required approximately 20 min.
After completing the sentence-verification task, participants were given 20 min to complete the Nelson Denny Reading Comprehension Test. They were then given the Baseball Knowledge Test.
Results
Across all three experiments, participant (F 1 ) and item (F 2 ) analyses were conducted on the average correct reaction time to decide whether the target word was related to the sentence, with an inclusion criterion for a participant of 70% accuracy. All participants in Experiment 1 correctly responded to more than 70% of the sentences (M ϭ 92.3%). For all analyses, the rejection level was set at .05. In all experiments, we first report the primary analyses that involved the knowledge domain variable. Because reading skill and domain (baseball) knowledge were reliably correlated in several experiments (Experiment 1, r ϭ .23, p Ͻ .01; Experiment 2, r ϭ .26, p ϭ .06; Experiment 3, r ϭ .24, p Ͻ .01), we also conducted secondary analyses in which participants were regrouped according to reading skill to investigate whether reading skill per se produced the focal patterns associated with domain (baseball) knowledge.
A three-factor mixed analysis of variance (ANOVA) was conducted that included (in the participant analysis) the withinsubjects variable of sentence genre (baseball, general) and the between-subjects variables of ambiguity (ambiguous, unambiguous) and baseball knowledge (low, high). The average reaction times as a function of sentence genre, ambiguity, and baseball knowledge are presented in Table 1 . To facilitate presentation of the complex pattern of results, we first report basic effects associated with the materials and then focus on the critical effects involving baseball knowledge.
Sentence genre and ambiguity. To more precisely evaluate the presence of ambiguity effects across knowledge levels, we conducted separate analyses on each sentence genre for high-knowledge and low-knowledge participants. It is important to note that for the general-topic sentences, both low-knowledge readers and high-knowledge readers showed reliable ambiguity effects (see Table 1 for F values). In contrast, for the baseball sentences, there was a reliable ambiguity effect for low-knowledge readers but little ambiguity effect for highknowledge readers. That is, the critical predicted pattern emerged such that after the 850-ms delay, for the general-topic sentences, the high-knowledge participants showed interference from the ambiguous sentence, whereas for the baseball sentences, only the low-knowledge participants showed significant interference. Therefore, baseball knowledge allowed readers to deactivate the irrelevant meaning of the ambiguous word for baseball sentences (see Figure 3) but not for general-topic sentences. Further analyses verified that these effects remained reliable when reading skill was entered either as a covariate or categorical variable and that this effect did not interact with reading skill.
Reading skill. We were interested in seeing whether differential ambiguity effects would also emerge as a function of reading ability. Reading skill was identified on the basis of a median split (M ϭ 28.8; Mdn ϭ 30.0) for performance on the Nelson Denny reading test: 67 participants were categorized as less skilled (M ϭ 24.00, Min ϭ 11, Max ϭ 29, SD ϭ 4.91), and 67 participants were categorized as skilled (M ϭ 33.69, Min ϭ 30, Max ϭ 38, SD ϭ 2.20).
1 As would be expected because of random assignment, the ambiguous versus unambiguous groups did not reliably differ in terms of reading performance.
The results in terms of average reaction times as a function of reading skill, sentence genre, and ambiguity are presented in Table  3 . A mixed three-factor ANOVA was conducted that included the within-subjects variable of sentence genre (baseball, general) and the between-subjects variables of ambiguity (ambiguous, unambiguous) and reading skill (less skilled, skilled).
The effects not tested by the primary ANOVA reported in the previous section were those that involved reading skill. There was a reliable effect of reading skill, F 1 (1, 130) Though skilled participants showed attenuated ambiguity effects, separate tests of the ambiguity effect for each skill level and sentence genre (see Table 3 for F values) indicated that ambiguity effects were present for both skill levels across both sentence genres. All of the differences were significant, with the exception of a marginally significant effect (according to the participant analysis; p Ͻ .06) on baseball sentences for skilled readers. An analysis of covariance revealed that this ambiguity effect was reliable when baseball knowledge was entered as a covariate, F 1 (1, 64) ϭ 4.16, MSE ϭ 26,907.153. Furthermore, when baseball knowledge was included as a between-subjects variable in an analysis of the skilled readers and baseball sentences, there was a reliable interaction of knowledge and ambiguity, F 1 (1, 63) ϭ 5.46, MSE ϭ 25,408.707. Specifically, there was a reliable ambiguity effect for low-knowledge (high-skilled) participants-M ambiguous Ϫ unambiguous ϭ 211.584, F 1 (1, 24) ϭ 8.99, MSE ϭ 27,569.463-but not for high-knowledge (high-skilled) participants (M ambiguous Ϫ unambiguous ϭ 15.117; F Ͻ 1). Therefore, the elimination of ambiguity effects for baseball sentences was related to the underlying influence of baseball knowledge and not to reading skill.
Discussion
Experiment 1 demonstrated that baseball knowledge allowed the reader to suppress the irrelevant meaning of the ambiguous sentence-final word for the baseball sentences, regardless of reading skill. Readers with limited baseball knowledge could not suppress the irrelevant meaning of the ambiguous ambiguity after 850 ms, again regardless of reading skill. This differential ambiguity effect as a function of baseball knowledge for baseball sentences bears similarity to that found previously for generaltopic sentences as a function of comprehension skill . Our findings, however, diverge from those reported by Gernsbacher et al. in a theoretically significant manner. In contrast to the Gernsbacher et al. effects with high-ability readers, participants with greater knowledge of baseball were not able to effectively suppress the irrelevant meanings of the general-topic sentences. This latter result verifies that it is not a general ability that enabled high-knowledge participants to more quickly suppress irrelevant meanings but rather one that is domain specific. Thus, the current findings suggest a different process from the suppression mechanism claimed to underlie the previous ambiguity effects obtained with comprehension skill and general-topic sentences (e.g., .
Experiment 2
Because of the novelty of the results in Experiment 1, we repeated the experiment and additionally implemented several changes designed to expand the boundary conditions of the pattern. The present experiment attempted to demonstrate that the differential ambiguity effects associated with domain knowledge (for baseball sentences) would emerge with a longer delay of 1,000 ms, rather than 850 ms as used in Experiment 1. Finally, to rule out possible problems of sensitivity with regard to the ambiguity patterns in Experiment 1, we included in Experiment 2 ambiguity 1 A median split rather than a tier split was used for this study so that more than one individual difference variable could be analyzed within certain analyses. For all analyses, it was verified that the conclusions remained the same regardless of how individual differences were defined (i.e., two categories, three categories, or as continuous variables within regression analyses). The data were analyzed using analyses of variance to more closely replicate the analyses used by . as a within-subjects variable rather than a between-subjects variable.
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Method
Participants and design. Fifty-two undergraduate psychology students participated for course credit. One participant did not meet the criterion for accuracy in the sentence probe task and was thus excluded from the analyses. Ambiguity (ambiguous, unambiguous) and sentence genre (general, baseball) were within-subjects variables. Baseball knowledge was a between-subjects variable, with 25 participants categorized as low knowledge (M ϭ 3.7, Min ϭ 0.0, Max ϭ 6.0, and SD ϭ 1.68 on the Baseball Knowledge Test), and 26 participants categorized as high knowledge (M ϭ 15.0, Min ϭ 7.0, Max ϭ 30.5, and SD ϭ 6.45).
Procedure materials. The general procedure was as described in Experiment 1, except that the delay between sentence presentation and the probe word was 1,000 ms, rather than 850 ms. The materials used for the sentence verification task, the Nelson Denny reading test, and the Baseball Knowledge Test were as described in Experiment 1. Two counterbalanced versions of the sentence-verification task were created, with the ambiguous form of a sentence in one version and the unambiguous form in the second version. Each test version included an equal number of four-, five-, and six-word sentences.
Results
Overall accuracy for the 51 participants meeting criterion was 94.8%. Reading skill and baseball knowledge were correlated at a level comparable to that in Experiment 1 (r ϭ .26), but because of the lower number of participants, the value was not quite significant ( p ϭ .06).
A three-factor mixed ANOVA was conducted that included the within-subjects variables of sentence genre (baseball, general) and ambiguity (ambiguous, unambiguous) and the between-subjects variable of baseball knowledge (low, high). The results in terms of average reaction times as a function of baseball knowledge, sentence genre, and ambiguity are presented in Table 4 .
Sentence genre and ambiguity. As in Experiment 1, there was a main effect of sentence genre, F 1 (1, 49) ϭ 57.00, MSE ϭ 4,105.127; F 2 (1, 172) ϭ 17.09, MSE ϭ 22,651.201; a main effect of ambiguity, F 1 (1, 49) ϭ 43.80, MSE ϭ 4,644.083, F 2 (1, 172) ϭ 13.65, MSE ϭ 22,651.201; and a reliable interaction between sentence genre and ambiguity, F 1 (1, 49) ϭ 13.99, MSE ϭ 3,230.925; F 2 (1, 172) ϭ 3.46, MSE ϭ 22,651.201, p ϭ .065. These results indicate that general-topic sentences were responded to more slowly than baseball sentences (M general ϭ 1,010.850, M baseball ϭ 942.866) and that ambiguous sentences resulted in slower responses to the probe than unambiguous sentences (M ambiguous ϭ 1,008.346; M unambiguous ϭ 945.371). The interaction indicates that the ambiguity effect was less robust for baseball sentences-M ambiguous Ϫ unambiguous ϭ 33.39, F 1 (1, 50) ϭ 7.81, F 2 Ͻ 2-than for general-topic sentences-M ambiguous Ϫ unambiguous ϭ 92.94, F 1 (1, 50) ϭ 48.05, F 2 (1, 86) ϭ 13.43.
Baseball knowledge. There was a main effect of knowledge according to the by-items but not the by-participants analysis, F 1 (1, 49) ϭ 2.46, MSE ϭ 140,742.953, p Ͻ .15, F 2 (1, 172) ϭ 61.20, MSE ϭ 6,675.121. There was, in addition, a three-way interaction of baseball knowledge, ambiguity, and sentence genre, F 1 (1, 49) ϭ 4.79, MSE ϭ 3,230.925; F 2 (1, 172) ϭ 6.64, MSE ϭ 6,675.121. Table 4 shows that for baseball sentences, but not general-topic sentences, baseball knowledge influenced the magnitude of the ambiguity effect. Further analyses confirmed this interpretation of the three-way interaction. As shown in Figure 3 , there was a reliable interaction between knowledge and ambiguity for baseball sentences, F 1 (1, 49) ϭ 5.88, MSE ϭ 3,212.566; F 2 (1, 86) ϭ 5.79, MSE ϭ 4,848.132. This interaction did not occur for the general-topic sentences, F 1 Ͻ 1, F 2 Ͻ 2. Further, both lowknowledge readers and high-knowledge readers showed a reliable ambiguity effect for the general-topic sentences (see Table 4 for F values). In contrast, for the baseball sentences, there was a reliable ambiguity effect for low-knowledge readers but no ambiguity effect for high-knowledge readers. Further analyses verified that the ambiguity effect for the baseball items was reliable for lowknowledge readers who were either skilled readers-F 1 (1, 11) ϭ 6.16, MSE ϭ 3,653.125, F 2 (1, 86) ϭ 5.69, MSE ϭ 20,376.216 -or less skilled readers-F 1 (1, 12) ϭ 4.89, MSE ϭ 4,786.942, F 2 (1, 86) ϭ 2.00, MSE ϭ 19,328.571, p ϭ .162-and was not reliable for high-knowledge readers who were either skilled or less skilled readers (all Fs Ͻ 1). Therefore, in support of Experiment 1's results, baseball knowledge allowed the reader to resolve the meaning of the ambiguous word for baseball sentences but not for general-topic sentences.
Inspection of
Reading skill. Reading skill was identified on the basis of a median split (M ϭ 30.0, Mdn ϭ 31.0) for performance on the Nelson Denny reading test: Twenty-five participants were categorized as less skilled (M ϭ 26.0, Min ϭ 11.0, Max ϭ 30.0, SD ϭ 4.50), and 26 participants were categorized as skilled (M ϭ 33.9, Min ϭ 31.0, Max ϭ 37.0, SD ϭ 1.69).
The average reaction times as a function of reading skill, sentence genre, and ambiguity are presented in Table 5 . A three-factor mixed ANOVA (within-subjects variables of sentence genre and ambiguity and the between-subjects variable of reading skill) 2 A between-subjects manipulation of ambiguity was used by and Gernsbacher and Faust (1991) . failed to find any significant effects that involved reading skill. There was a tendency for less skilled readers to respond more slowly than skilled readers, F 1 (1, 49) ϭ 2.80, MSE ϭ 139,825.823, p ϭ .10; F 2 (1, 172) ϭ 71.17, MSE ϭ 7,466.595 (M less skilled ϭ 1,021.501; M skilled ϭ 933.932). However, the interaction between reading skill and ambiguity did not approach significance (F 1 Ͻ 2, F 2 Ͻ 1), even when using only the top and bottom thirds in terms of reading skill (F 1,2 Ͻ 1). Separate tests for the ambiguity effect in each condition showed that the ambiguity effect was reliable in all cases, with the exception of a nonsignificant effect on baseball sentences for skilled readers (see Table 5 for F values). As in Experiment 1, however, this null effect was due to an underlying effect from baseball knowledge. That is, when baseball knowledge was included as a between-subjects variable, there was a reliable interaction of knowledge and ambiguity, F 1 (1, 24) ϭ 5.59, MSE ϭ 3,023.499, F 2 (1, 86) ϭ 2.09, MSE ϭ 199,973.814, p ϭ .152. Specifically, there was a reliable ambiguity effect for low-knowledge (highskilled) participants-M ambiguous Ϫ unambiguous ϭ 61.255; F 1 (1, 11) ϭ 6.163, MSE ϭ 3,653.125, F 2 (1, 86) ϭ 5.687, MSE ϭ 20,376.216 -but not for high-knowledge (high-skilled) participants (M ambiguous Ϫ unambiguous ϭ 11.086; F 1,2 Ͻ 1).
Discussion
Experiment 2 generally replicated the results of Experiment 1 with a longer delay and a within-subjects rather than betweensubjects manipulation of sentence ambiguity. However, in Experiment 1, the item analysis, but not the participant analysis, yielded a reliable Reading Skill ϫ Ambiguity interaction. This interaction is expected on the basis of findings reported by . It is also predicted by both the suppression and knowledgebased accounts, albeit for different reasons. In contrast, Experiment 2 did not reveal such an interaction. That is, ambiguity resolution in Experiment 2 was not significantly related to reading skill, as measured by a standard test of reading ability (Nelson Denny). Also, it is important to note that although the interaction was reliable (by items) in Experiment 1, the ambiguity effect remained reliable and substantial for skilled readers. We revisit this issue in the Discussion section of Experiment 3.
Like Experiment 1, Experiment 2 demonstrated that baseball knowledge allows the reader to deactivate the irrelevant meaning of the ambiguous word when the sentence is related to baseball (i.e., eliminating the ambiguity effect) but not when the sentence is from a general topic. This pattern is inconsistent with an interpretation that rests on the idea that some readers (e.g., skilled readers) have an effective suppression mechanism, whereas other readers have an inefficient suppression mechanism . If a general suppression mechanism were involved, then the group of readers showing effective suppression (high-baseball domain readers, in this case) should do so consistently across all sentence topics. In this experiment, the deactivation of irrelevant information was not related to a general skill but instead was a function of the match between the knowledge of the reader and the topic of the sentences being processed.
The interpretation we favor is that deactivation of irrelevant information is a by-product of elaboration (activation) of topicrelevant information (Kintsch, 1988; McNamara, 1997) . With regard to the present findings, the idea is that greater knowledge about a topic allows or promotes more extensive activation of relevant information, which results in a reduction of activation for irrelevant information. This framework leads to the unique prediction that it should be possible to significantly reduce the ambiguity effects for the general-topic sentences but not for the baseball sentences for a set of readers with high general knowledge. The next experiment examined this possibility.
Experiment 3
Experiments 1 and 2 demonstrated that baseball knowledge helped readers to reduce activation of the irrelevant meaning of the ambiguous sentence-final word for sentences relating to baseball. In this experiment, our goal was to examine the corollarywhether general knowledge would have a similar effect on performance for the general-topic questions. Specifically, if knowledge activation contributes to the resolution of word meaning, then readers with more knowledge about a variety of general topics (e.g., humanities, art, literature) should show more efficient suppression of irrelevant information for the general-topic sentences but not for baseball sentences (relative to readers with less general knowledge).
A second goal of Experiment 3 was to provide a more complete picture of whether the present effects reflected deactivation over time of irrelevant meanings by high-knowledge participants or, alternatively, simply no initial activation of the irrelevant meanings by high-knowledge participants. To address this issue, we examined performance after 50 ms and after a 1,000-ms delay. If the irrelevant meaning was never activated by high-knowledge readers, then the ambiguity effect should be absent at both intervals. If high-knowledge participants more efficiently deactivated the irrelevant meaning because of knowledge activation over time, then there should be an ambiguity effect at the immediate test but not after the delay. 
Method
Participants and design. One-hundred forty-six undergraduate psychology students participated for course credit. Delay (immediate, delayed), ambiguity (ambiguous, unambiguous), and sentence genre (general, baseball) were within-subjects variables. In separate analyses, participants were either divided into groups based on general knowledge (high, low) or baseball knowledge (high, low).
Procedure and materials. The general procedure was as described in Experiments 1 and 2. The delay between sentence presentation and the probe word was either 50 or 1,000 ms. The materials used for the verification-task sentences, the Nelson Denny reading test, and the Baseball Knowledge Test were as described in Experiments 1 and 2. However, to shorten the overall testing time (accommodating the General Knowledge Test), we gave participants 15 min (rather than 20 min) to complete the Nelson Denny reading test. In addition, participants were administered the General Knowledge Test described below.
General Knowledge Test. A General Knowledge Test was used to test knowledge across a variety of domains. The tests consisted of 20 multiplechoice questions taken from published test banks (e.g., Graduate Management Admission Test [GMAT] ). Five possible answers were given for each question. Questions were assembled from a variety of areas such as literature (e.g., "A 20th century novel which made the public aware of the plight of migrant workers is "), history (e.g., "At the end of the Civil War, the vast majority of freed slaves found work as "), biology (e.g., "A process which can only take place in living cells containing chlorophyll is "), and several other areas. Participants were given 10 min to complete the test and were instructed to guess when unsure of an answer.
Results
Two participants in Experiment 3 did not meet the criterion for accuracy (and were excluded from the analyses). Overall accuracy for the remaining participants was 95.1%. A third participant was identified as an outlier in terms of average reaction time (M ϭ 1,676.61) and was also excluded from the analyses. General knowledge was significantly correlated with both reading skill (r ϭ .57, p Ͻ .001) and baseball knowledge (r ϭ .31, p Ͻ .001); as in the previous experiments, reading skill and baseball knowledge were also correlated (r ϭ .24, p Ͻ .01).
The data of primary interest regarded the effects of general knowledge (low, high). Accordingly, we first divided the participants into two groups based on a median split (M ϭ 9.64; Mdn ϭ 10) for performance on the General Knowledge Test. Sixty-eight participants were categorized as low knowledge (M ϭ 6.54, Min ϭ 1.0, Max ϭ 9.0, SD ϭ 2.08), and 75 participants were categorized as high knowledge (M ϭ 12.45, Min ϭ 10.0, Max ϭ 16.0, SD ϭ 1.95).
The results as a function of general knowledge are shown in Table 6 . These data were submitted to a four-factor mixed ANOVA, with delay (immediate, delay); sentence genre (baseball, general); and ambiguity (ambiguous, control) as within-subjects variables and general knowledge (high, low) as the betweensubjects variable.
Delay, sentence genre, and ambiguity. 186. There were also reliable interactions between sentence genre and ambiguity-F 1 (1, 141) ϭ 43.96, MSE ϭ 7,076.718, F 2 (1, 168) ϭ 7.64, MSE ϭ 13,484.186 -and sentence genre, ambiguity, and delay-F 1 (1, 141) ϭ 7.94, MSE ϭ 8,391.056, F 2 (1, 168) ϭ 1.91, MSE ϭ 13,484.186. The three-way interaction indicates that the ambiguity effect dissipated for the baseball sentences as a function of delay but did not for the general-topic sentences. Specifically, at the immediate presentation, the ambiguity effect was reliable for both baseball sentences-M ambiguousϪunambiguous ϭ 45.32; F 1 (1, 141) ϭ 20.61, MSE ϭ 7,482.460, F 2 (1, 42) ϭ 5.67, MSE ϭ 10,177.645-and general-topic sentences-M ambiguousϪunambiguous ϭ 81.22; F 1 (1, 141) ϭ 58.06, MSE ϭ 8,256.257, F 2 (1, 42) ϭ 12.07, MSE ϭ 13,290.427. At the delayed presentation, the ambiguity effect remained robust for the general-topic sentences- General knowledge. The predicted interaction of general knowledge, sentence genre, and ambiguity approached significance, F 1 (1, 141) ϭ 3.70, MSE ϭ 7,076.718, p Ͻ .06, F 2 (1, 168) ϭ 2.76, MSE ϭ 2,915.142, p Ͻ .10. As predicted, general knowledge did not affect processing of the baseball sentences. In contrast, for general-topic sentences, there was a significant interaction of ambiguity and general knowledge, F 1 (1, 141) ϭ 4.81, MSE ϭ 8,378.718, F 2 (1, 84) ϭ 4.30, MSE ϭ 3,032.030. As shown in Table 6 , this latter interaction reflects a smaller ambiguity effect for participants with high-general-knowledge (M ambiguousϪunambiguous ϭ 64.14) than for low-knowledge participants (M ambiguousϪunambiguous ϭ 107.77).
General knowledge and reading skill. Further analyses indicated that the effects of general knowledge interacted with reading skill for general-topic sentences. The response times for generaltopic sentences as a function of reading skill, knowledge, delay, and ambiguity are presented in Table 7 . There was an effect of knowledge by items, F 2 (1, 168) ϭ 7.67, MSE ϭ 9,394.53, which was not reliable by participants, F 1 Ͻ 1. There was also an effect of reading skill: M less skilled ϭ 1,127.885; M skilled ϭ 1,053.249; F 1 (1, 139) ϭ 3.71, MSE ϭ 180,583.768, p ϭ .056, F 2 (1, 168) ϭ 172.98, MSE ϭ 7,407.96. These effects were modified by a reliable interaction between reading skill and knowledge: F 1 (1, 139) ϭ 4.20, F 2 (1, 168) ϭ 115.551. This two-way interaction reflected a reliable difference between skilled (M ϭ 995.301) and less skilled readers (M ϭ 1,149.306) with high knowledge-F 1 (1, 73) ϭ 7.63, MSE ϭ 207,162.027, F 2 (1, 168) ϭ 451.42, MSE ϭ 3,892.242-but not for those with low knowledge-M less skilled ϭ 1,106.464; M skilled ϭ 1,111.197; F 1 Ͻ 1; F 2 (1, 168) ϭ 9.15, MSE ϭ 8,287.117.
However, this two-way interaction was modified by a reliable four-way interaction between reading skill, general knowledge, delay, and ambiguity, F 1 (1, 139) ϭ 3.97, MSE ϭ 7,380.051, F 2 (1, 168) ϭ 4.69, MSE ϭ 4,771.39. As shown in Figure 4 , at the immediate test, there was a three-way interaction, F 1 (1, 139) ϭ 4.90, MSE ϭ 8,046.386, F 2 (1, 84) ϭ 9.71, MSE ϭ 4,022.436. As shown in Table 7 , the three-way interaction indicates that skilled readers with high general knowledge show small amounts of interference from the irrelevant meaning, even at the immediate test. The combined aptitudes apparently contributed to an ability to primarily process the relevant meaning of the ambiguous word. Of importance, at the delayed test, the ambiguity effect was lower for participants with greater general knowledge, regardless of reading skill. That is, the level of the ambiguity effect after the delay varied as a function of knowledge, F 1 (1, 139) ϭ 5.51, MSE ϭ 7,773.201, F 2 (1, 84) ϭ 4.82, MSE ϭ 9,156.600, not as a function of reading skill, F 1,2 Ͻ 1.
Baseball knowledge. We next analyzed the data as a function of baseball knowledge (low, high). A median split (M ϭ 10.48; Mdn ϭ 8) for performance on the Baseball Knowledge Test resulted in 69 participants categorized as low knowledge (M ϭ 3.10, Min ϭ 0.0, Max ϭ 6.0, SD ϭ 1.69) and 74 participants categorized as high knowledge (M ϭ 17.36, Min ϭ 8.0, Max ϭ 35.0, SD ϭ 7.01). Here, we report only the effects associated with the baseball knowledge variable. The effect of baseball knowledge was significant by items, F 2 (1, 168) ϭ 69.57, MSE ϭ 4,023.10, but not by participants, F 1 (1, 141) ϭ 2.39, MSE ϭ 358,014.555; moreover, the interaction of sentence genre and baseball knowledge was nearly significant, F 1 (1, 141) ϭ 3.58, MSE ϭ 8,406.872, p ϭ .06, F 2 (1, 168) ϭ 3.43, MSE ϭ 4,023.10, p ϭ .06. Accordingly, a separate analysis was conducted on baseball sentences. Focusing on the effects related to baseball knowledge, highknowledge participants tended to produce faster responses than low-knowledge participants: M low ϭ 1,054.922; M high ϭ 989.925, F 1 (1, 141) ϭ 3.44, MSE ϭ 175,397.213, p Ͻ .07, F 2 (1, 84) ϭ 57.66, MSE ϭ 3,624.61. The interaction between knowledge and ambiguity was marginal, F 1 (1, 141) ϭ 2.83, MSE ϭ 6,138.444, p Ͻ .10, F 2 Ͻ 2. Nevertheless, as found in Experiments 1 and 2, Table 8 reveal reliable ambiguity effects in all cases except the delayed target presentations for the baseball sentences. High-knowledge participants showed a small but significant ambiguity effect at the immediate presentation, which disappeared after the delay. Low-knowledge participants showed a stronger ambiguity effect at immediate presentation than did high-knowledge participants. However, in contrast to Experiments 1 and 2, the low-knowledge participants did not show an ambiguity effect at the delayed presentation. Including reading skill in the analysis did not change these patterns.
Discussion
Several new results emerged from Experiment 3. First, general knowledge affected the magnitude of the ambiguity effect for general-topic sentences but not for the baseball sentences. Moreover, after the delay, the magnitude of the ambiguity effect for general-topic sentences was reduced for high-knowledge participants, whereas it was not affected by reading ability. These results, along with the companion findings for baseball knowledge effects in Experiments 1 and 2, converge on the theoretical notion that knowledge plays an important role in disambiguation. However, it is notable that across all three experiments, none of our participants were ever able to completely escape the interference effects imposed by the ambiguous words in the general-topic sentences. In Experiment 3, we found that ambiguity effects for general-topic sentences were reduced over time as a function of general knowledge, but never eradicated.
Second, low-baseball-knowledge participants showed greater ambiguity effects at the immediate test than did high-baseballknowledge participants. Nevertheless, irrelevant meanings of ambiguous words were initially activated by the high-knowledge participants. This latter result confirms that participants with greater baseball knowledge experienced initial activation of the irrelevant meaning of the ambiguous word, which was deactivated over time. However, one unexpected and puzzling finding occurred for low-baseball-knowledge participants. In contrast to Experiments 1 and 2, these participants did not show significant ambiguity effects for baseball items after the delay. We speculate that requiring participants to respond to both immediate and delayed probes could have produced some carry-over artifacts. For instance, the presence of the immediate presentation condition may have induced participants into faster processing of delayed items.
Third, we found combined benefits of reading skill and general knowledge. Participants with both aptitudes showed overall faster reaction times to the targets. In addition, these participants initially showed lower ambiguity effects than did other participants. Apparently, the combined aptitudes led to more efficient processing of the ambiguous word at the immediate interval. However, at the delayed interval, only general knowledge had reliable effects. Greater general knowledge led to less interference from the irrelevant meaning, regardless of reading ability. In turn, those with less general knowledge showed substantial interference, regardless of reading ability.
General Discussion
In the past decade, a handful of experiments have reported individual differences in the degree to which readers deactivate the irrelevant meaning of ambiguous words (e.g., Gernsbacher & Faust, 1991; Long et al., 1999) . Up to now, the primary individual difference factor examined in published work on ambiguity resolution has been general comprehension skill as assessed by a comprehension battery developed by Gernsbacher and colleagues cf. Long et al., 1999) . Similarly, the primary theoretical orientation to explaining individual differences in deactivation of irrelevant meanings has posited a mechanism assumed to be intimately involved in differences in comprehension skill: a suppression mechanism for deactivating irrelevant meaning and interpretations. At the outset of this article, we raised another theoretical possibility: Deactivation of irrelevant meanings of ambiguous words could be related to activation of domain knowledge during the course of comprehension, instead of or in addition to a general suppression mechanism (McNamara, 1997) . Motivated by this more recent theoretical approach to ambiguity effects, the primary purpose of this study was to examine the effects of domain knowledge on the resolution of ambiguity.
As predicated by McNamara's (1997) account, participants with more knowledge of baseball showed an effect of ambiguity for baseball sentences at the immediate test in Experiment 3 and the absence of an effect after delays of 850 ms (Experiment 1) and 1,000 ms (Experiment 2). In contrast, participants with less knowledge of baseball showed reliable ambiguity effects after delays in Experiments 1 and 2. Further, in Experiment 3, low-baseballknowledge participants showed greater ambiguity effects at the immediate test than did high-baseball-knowledge participants. Thus, these results support the theoretical framework that individual differences in ambiguity resolution can depend on dynamics associated with knowledge activation during comprehension. Zwaan and Truitt (2000) also examined effects of experience on the resolution of ambiguity. They hypothesized that smokers would have more densely integrated knowledge networks pertaining to smoking than nonsmokers. When nonsmokers and smokers read sentences such as He couldn't play the match followed by a word such as LIGHTER, they found that nonsmokers more quickly rejected the irrelevant words than did smokers. In contrast, the two groups performed similarly on Gernsbacher et al.'s (1990) general items. Note that Zwaan and Truitt's paradigm involved a fundamental difference from the current paradigm. In the current paradigm, the content of the sentences was related to the manipulated knowledge domain, whereas in Zwaan and Truitt the knowledge domain related to the relation between the final sentence word and the ambiguous target-not to the sentence itself. According to McNamara's (1997) account, smokers' knowledge would slow the decision-making process because of a greater strength and enhancement of the irrelevant meaning of the ambiguous word. The relative strength of the irrelevant meaning would interfere with recognition that this word was not related to the sentence. Thus, these results provide complementary support for the knowledgebased hypothesis. Whereas the present results show how knowledge may help suppress irrelevant information when the sentence content relates to the knowledge domain, the Zwaan and Truitt experiment shows how knowledge may interfere with effective suppression when the relationship between the sentence-final ambiguous word and the target articulates with the knowledge domain.
One might argue that these knowledge-based patterns reflect the operation of the kind of suppression mechanism presumed to underlie the interaction between comprehension skill and ambiguity effects reported in previous work . On this interpretation, suppression is a general mechanism that readers deploy effectively if the mechanism is intact or that readers cannot deploy if the mechanism is deficient. The present results counter this interpretation because the knowledge domain effects were systematically and predictably dependent on the content of the experimental sentences. Specifically, the pattern described above regarding baseball knowledge was limited to baseball sentences; these same groups of readers differing in baseball knowledge demonstrated no significant differences in the ambiguity effect for general content sentences in any of the three experiments. Complementing and reinforcing the pattern with baseball knowledge were the Experiment 3 findings with general background knowledge. Mirroring the effects of baseball knowledge, readers differing in general background knowledge significantly differed in the magnitude of ambiguity effects for general-content sentences but not for baseball sentences. Therefore, knowledge afforded readers the ability to deactivate the irrelevant meaning of the ambiguous words.
Another alternative interpretation might be that the elimination of ambiguity effects due to baseball knowledge for baseball but not general-topic sentences was somehow related to systematic differences across sentence sets in terms of the dynamics between the sentence constraints and the target words. For instance, if the baseball sentences were more constraining than general-topic sentences in terms of their relation to the ambiguous target or if the final words' relatedness to the ambiguous targets differed (across sentence sets), then ambiguity effects in baseball sentences might have been more easily eliminated because of high contextual constraints rather than high background knowledge. The ratings reported at the outset (Experiment 1), however, suggest that readers did not find the baseball sentences to be more constraining relative to general-topic sentences in terms of the sentences' relation to the ambiguous target. Both sentence sets were rated as unrelated to the ambiguous target and with virtually identical values (see Table 1 ). Nor was it the case that the final words in the sentences were viewed as noticeably more related to the ambiguous words for general sentences relative to baseball sentences (again, see Table 1 ). On the basis of these equivalencies in the ratings and the nondifferential effects of baseball knowledge on general-topic sentences and general knowledge on baseball sentences, this kind of "material-discrepancy" explanation of the findings seems unlikely. Further, the generality of the results beyond the particular sentence sets used in the study is reinforced in all three experiments with the parallel effects shown by the analyses by sentences (as the random variable) and the analyses by participants. These points notwithstanding, for some undetermined reason, baseball sentences were consistently responded to more quickly than general-topic sentences and were associated with less robust ambiguity effects.
With regard to reading ability, we also found limited evidence for what might be a general suppression mechanism in this study. When individual differences with regard to reading skill were examined, there were few direct relations between reading ability and the ambiguity effect. Nor does it appear to be the case that reading skill played a significant role in the emergence of the knowledge-domain effects, perhaps through mediation of knowledge activation. For instance, some theories propose that skilled readers have greater working-memory capacity than less skilled readers (e.g., Just & Carpenter, 1992) : With more capacity, a reader may be able to activate more domain-related information than a less skilled reader with less capacity. The effects of baseball domain knowledge clearly did not depend on reading skill, however. When reading skill was included in the analyses in Experiments 1 and 2, there were no interactions between reading skill and domain knowledge. That is, there was no significant ambiguity effect for high-baseball-knowledge readers (for baseball sentences), regardless of reading skill, and, similarly, the ambiguity effect was significant for low baseball knowledge regardless of reading skill.
The effects of general knowledge on the magnitude of ambiguity effects after a delay for general-content sentences were also not dependent on reading ability. As can be seen in Figure 4 , general knowledge alone seemed to be the key in terms of the resolution of ambiguity during a delay. For the delayed-target-presentation condition, skilled readers with low general knowledge showed ambiguity effects that were as robust as those displayed by less skilled readers with low knowledge. Further, both more skilled readers and less skilled readers with high knowledge showed similarly attenuated ambiguity effects. This latter result raises the possibility that the failure to find a reliable interaction between reading skill and ambiguity in Experiment 2 was due to knowledge differences that were not apparent using the Nelson Denny test. These results also further support the hypothesis that it is knowledge use that is key to comprehension skill.
The only hint that reading skill and domain knowledge may have jointly contributed to reduced activation of irrelevant meaning was for general domain knowledge at immediate testing (Experiment 3). Here, more skilled readers with more general knowledge showed a reduced initial activation of irrelevant meaning. Although potentially interesting, this effect does not speak to the present focus of the processes contributing to deactivation of irrelevant meanings over time.
Taken together, the current results converge on the conclusion that deactivation of irrelevant meanings is related to the presence and activation of relevant knowledge. The theoretical account that is most compatible with the present results is the knowledge activation explanation of ambiguity effects proposed by McNamara (1997) . Within this account, disambiguation falls out of the structure of the connectionist-based model as a function of greater activation accruing to concepts relevant to the intended meaning than to irrelevant concepts. The relevant interlinked concepts in the network essentially consume activation within the constraint-satisfaction system. After a brief time, contextually irrelevant concepts lose activation; thus, their activation no longer slows response times to reject them as related to the sentence. Similar approaches have been implemented within the CI model to account for patterns of declining activation associated with other kinds of information involved in comprehension, such as predictive inferences (McDaniel, Schmalhofer, & Keefe, 2001; Schmalhofer, McDaniel, & Keefe, 2002) .
In the context of this model, the present findings are likely reflective of an automatic knowledge activation process. That is, the participants with greater baseball knowledge automatically and unavoidably activated their knowledge of baseball when reading the baseball sentences. While knowledge activation was most likely the result of automatic processes in the experiments explored in the present study, knowledge activation can also be a more active, intentional process. For example, a large body of literature indicates that more skilled comprehenders more actively and strategically use knowledge than less skilled readers (e.g., Long et al., 1994; Magliano et al., 2002; Oakhill & Yuill, 1996) . Along the same lines, when confronted with challenging material, a reader can be induced to activate and use knowledge more strategically (e.g., McNamara, 2001) . Along similar lines, McNamara (in press) demonstrated that readers can be trained to more actively process text. When provided with training to use active reading strategies along with a technique called self-explanation (called SERT for Self-Explanation Reading Training), lowknowledge readers' comprehension scores were raised to levels equivalent to high-knowledge readers. Protocol analyses supported the conclusion that the readers had learned to use common knowledge and logic to make sense of low-coherence text. Thus, intentional, active knowledge use helps readers better comprehend written material.
On the basis of this assumption, our knowledge-based explanation of the present ambiguity effects can also account for the Gernsbacher and Faust (1991) findings that less able comprehenders failed to deactivate irrelevant meaning over the delay interval. Assuming that less skilled comprehenders are less strategic in activating relevant knowledge, then activation of irrelevant information would persist for these readers, thereby producing significant ambiguity effects over a delay. Thus, the Gernsbacher and Faust findings do not necessarily implicate a suppression mechanism that is deficient in less skilled comprehenders. Moreover, the interpretation that less skilled comprehenders are less likely to spontaneously engage in active text processing is favored by other related findings as well. McDaniel, Hines, and Guynn (2002) forced more active processing of text for skilled and less skilled comprehenders (assessed using the comprehension battery created by by scrambling the order of presentation of the sentences and requiring readers to reorder the sentences into a coherent text. Less skilled comprehenders, but not skilled comprehenders, consistently showed significantly more coherent representations (as indicated by improved free recall) for the scrambled-relative to an intact text condition. This pattern implies that less skilled comprehenders do not as actively engage in forming relevant linkages among information and must be pushed to engage in active, strategic processing of information in the text. Were less skilled comprehenders deficient in terms of a suppression mechanism, a pattern opposite of that reported by McDaniel et al. (2002) would seem more plausible: More irrelevant interpretations would plausibly be suggested by scrambled text, which should produce deterioration of the coherence of the representation for comprehenders with a deficit suppression mechanism.
The results of these experiments clearly point to the importance of knowledge and knowledge activation for the resolution of ambiguity. Nevertheless, the results of these experiments do not rule out the possibility that a suppression mechanism may also be involved in ambiguity resolution. It remains to be seen whether ambiguity resolution effects associated with reading ability, as reported by Gernsbacher (Gernsbacher & Faust, 1991; and as found in Experiment 1, are mediated through a suppression mechanism or through the knowledge activation processes implicated in this study. However, the ability of the knowledge activation approach to straightforwardly account for the Gernsbacher and Faust (1991) results with skilled and less skilled comprehenders as well as the present results with readers differing in domain knowledge raises the possibility that a single knowledge-based activation process is sufficient to understand deactivation of irrelevant information during comprehension. 
